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(57)Abstract: 

PURPOSE: To simplify the entire structure of the sewing machine without 
requiring a device which detects the size of an embroidery frame. 
CONSTITUTION: The embroidery frame attached to the embroidery sewing 
machine is driven in the positive direction of the X axis and a mobile lever 
is attached to the front part of the embroidery frame. When the mobile 
lever is moved, the center electrodes come into contact with the front 
electrodes and the position of the front part of the embroidery frame is 
detected. By driving the embroidery frame to negative direction of the X 
axis, the mobile lever is attached to the back of the embroidery frame and 
the position of the back of the embroidery frame is detected. Thus 
detected position of the front part of the embroidery frame and the 
position of the back of the embroidery frame are stored in a RAM. Further, 
the size of the embroidery frame can be obtained by the arithmetic 
operation based on the positions and the type of the embroidery frame is 
automatically discriminated (S6). Then, whether the embroidery frame is 
proper to the sewing of the selected embroidery pattern is checked (S7). 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] sewing size of a buttonhole formed in processed cloth - a buttonhole size detection means - a sewing 
machine characterized by said buttonhole size detection means detecting size of said embroidery frame in a sewing 
machine which is made to move an embroidery frame which detects, and carries out sewing of the buttonhole, and holds 
said processed cloth, and carries out sewing of the embroidery. 

[Claim 2] A sewing machine according to claim 1 characterized by providing the following. An embroidery assignment 
means to specify embroidery by which sewing is carried out to said processed cloth A judgment means to judge whether 
sewing is possible on said processed cloth fixed to an embroidery frame detected by said buttonhole size detection 
means in embroidery specified by said embroidery assignment means An information means to report that it is 
impossible in sewing of said embroidery when said judgment means judges that sewing of said embroidery is 
impossible 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the sewing machine which is made to move the embroidery frame 

holding said processed cloth, and carries out sewing of the embroidery. 

[0002] 

[Description of the Prior Art] Conventionally, in this kind of sewing machine, it is constituted so that an embroidery 
pattern may be specified by the user, two or more kinds of embroidery frames with which such sewing machines differ 
in magnitude according to the purpose of use — using --****-- it is constituted like. And in order to distinguish whether 
sewing is possible in an embroidery pattern on the processed cloth held at the embroidery frame, the code of a proper 
and resistance which express the magnitude to an embroidery frame were prepared, and the detector which detects the 
code and resistance of resistance was further formed in the sewing machine. 

[0003] Moreover, in addition to the embroidery function, it is constituted by such sewing machine so that sewing of the 
buttonhole of processed cloth may be carried out. And the buttonhole size detector which detects the magnitude of a 
buttonhole was formed in the sewing machine. 
[0004] 

[Problem(s) to be Solved by the Invention] However, preparing a code and resistance in an embroidery frame and 
forming further the detector which detects them turns structure of a sewing machine up, and it had the trouble of raising 
cost. Moreover, the buttonhole size detector was used only at the time of buttonhole sewing, but had the trouble that a 
utilization factor was bad. 

[0005] It is to offer the sewing machine which can use effectively the equipment used at the time of buttonhole sewing 
while this invention is made in order to solve the trouble mentioned above, it simplifies a configuration and reduces 
cost. 
[0006] 

[Means for Solving the Problem] In order to attain this purpose, a sewing machine concerning claim 1 of this invention 
is equipped with a buttonhole size detection means to detect sewing size of a buttonhole formed in processed cloth, and 
size of an embroidery frame holding processed cloth. 

[0007] Moreover, it has a judgment means judge that sewing is possible for the sewing machine concerning claim 2 on 
the processed cloth fixed to the embroidery frame detected by buttonhole size detection means in the embroidery 
specified by embroidery assignment means specify embroidery by which sewing is carried out to processed cloth, and 
the embroidery assignment means, and an information means report that it is impossible in sewing of embroidery when 
a judgment means judges sewing of embroidery as it is impossible. 
[0008] 

[Function] In the sewing machine concerning claim 1 of this invention which has the above-mentioned configuration, 
the sewing size of the buttonhole by which the buttonhole size detection means was formed in processed cloth, and the 
size of the embroidery frame holding processed cloth are detected. 

[0009] Moreover, in the sewing machine concerning claim 2, the embroidery sewing of the embroidery assignment 
means is carried out [ embroidery ] to processed cloth is specified, and the magnitude of the embroidery by which 
sewing is carried out becomes clear. A judgment means judges automatically whether sewing is possible on the 
processed cloth fixed to the embroidery frame detected by the buttonhole size detection means in the embroidery 
specified by the embroidery assignment means. When a judgment means judges that sewing of embroidery is 
impossible, an information means reports automatically that it is impossible in sewing of embroidery. 
[0010] 
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[Example] Hereafter, one example which materialized this invention is explained with reference to a drawing. 

[001 1] The sewing machine of this example has the function to perform embroidery encaustic sewing while having the 

sewing function of buttonhole sewing. 

[0012] First, in drawin g 2 , the main part 1 of a sewing machine is set up from the sewing-machine bed 2 which makes 
rectangle box-like mostly, and the ****** upper part of this sewing-machine bed 2, and consists of sewing-machine 
arms 3 prepared so that it might extend to the left section upper part. While various kinds of actuation switches 4 are 
formed in the front face of the left section at the sewing-machine arm 3, a lever switch 5 is formed and the liquid crystal 
display 6 is formed in the front face of the upper part. Moreover, it is constituted by the sewing-machine bed 2 of the 
main part 1 of a sewing machine so that the main part 7 of an embroidery machine may be attached by the connector 8. 
The main part 7 of an embroidery machine is constituted possible [ installation of the embroidery frame 21 holding 
processed cloth ]. 

[0013] Next, the lever switch 5 is explained with reference to drawing 3 . 

[0014] The lever electrode holder 30 is arranged in the sewing-machine arm 3, and the before electrode 32 and the after 
electrode 33 are countered and formed in the lever electrode holder 30. Moreover, the shaft 35 arranged horizontally in 
the sewing-machine arm 3 is being fixed. The pars intermedia of the rocking arm 36 is supported free [ rocking ] by this 
shaft 35. Furthermore, they are******** with picking so that a center electrode 31 may contact the upper limit of the 
rocking arm 36 with rocking of the rocking arm 36 at the before electrode 32 or the after electrode 33. 
[0015] The collapse type lever 34 is supported possible [ the vertical direction slide ] by the lower limit of this rocking 
arm 36. The contact section 36 is attached in the lower limit of this collapse type lever 34. The collapse type lever 34 
shown in drawin g 2 is the configuration which can be slid in the direction (down) of arrow head A. In the condition that 
the collapse type lever 34 slid caudad (refer to drawing 6 ), it is constituted so that the contact section 36 of the lower 
limit may contact the processed cloth or embroidery frame 21 on the sewing-machine bed 2. 
[0016] Next, the main part 7 of an embroidery machine is explained with reference to drawing 4 . 
[0017] In the main part 7 of an embroidery machine, X mechanical component consists of the X pulse motor 9, X 
driving shaft group 10, an X guide shaft 1 1, an X belt 12, and an X tension pulley 13. Moreover, Y mechanical 
component consists of a Y pulse motor 14, a Y guide shaft 15, and a Y belt 16. The frame supporter 17 is formed in Y 
guide shaft 15. The rotation drive of the X driving shaft group 10 is carried out by the drive of the X pulse motor 9 
through a gear device, and it is constituted so that the X belt 12 may drive. In connection with it, the frame supporter 17 
is constituted by X shaft orientations movable in accordance with X guide shaft 11. Moreover, it is constituted so that 
the Y belt 16 may drive through a gear device by the drive of the Y pulse motor 14. In connection with it, the frame 
supporter 1 7 is constituted by Y shaft orientations movable in accordance with Y guide shaft 15. Therefore, the X-axis 
and a Y-axis are movable, and the frame supporter 17 is constituted so that XY control may be carried out based on 
embroidery data. The well-known flat spring is prepared in the frame supporter 17, and the frame supporter 17 
constitutes two or more kinds of embroidery frames 21 from which magnitude differs by this flat spring removable. 
[0018] Next, the electric configuration of this example is explained with reference to drawing 5 . 
[0019] CPU42 manages control of the whole sewing machine, and it is constituted so that it may operate according to a 
flow chart as shown in drawing 1 . ROM43 and RAM44 are connected to CPU42. The storage region which has 
memorized beforehand two or more embroidery patterns and error messages is established in this ROM43. The storage 
region which memorizes storage and the location data of an embroidery frame 21 temporarily is prepared in the 
embroidery pattern which chose RAM44. 

[0020] The embroidery frame mechanical component 46 which consists of an X pulse motor 9 and Y pulse motor 14 
grade is connected to CPU42. And the embroidery frame mechanical component 46 is constituted so that control of 
CPU42 may be based and an embroidery frame 21 may be moved all around. 

[0021] Moreover, the detector 47 which consists of an electrode 32 before a lever switch 5, a center electrode 31, and an 
after electrode 33 is connected to CPU42. And CPU42 is constituted [ whether the center electrode 31 contacted either 
the before electrode 32 or the after electrode 33 and ] possible [ detection ]. 

[0022] Furthermore, CPU42 is constituted so that the seam molding machine style 45 which carries out sewing of two 
or more embroidery patterns may be controlled. The drop 48 which consists of liquid crystal display 6 grades is 
connected to CPU42. And the indicator 48 is constituted so that the error message beforehand memorized to ROM43 
may be displayed. 

[0023] CPU42 is connected to a pattern [ that a desired embroidery pattern is chosen out of two or more embroidery 
patterns ] selecting arrangement 39. Moreover, since CPU42 starts and stops actuation of a sewing machine, it connects 
with the start stop switch 40 constituted operational. Furthermore, CPU42 is connected to the mode change-over switch 
41 which switches the ****** mode of the sewing machine by the well-known feed dog in which sewing is performed 
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usually using ********_** m embroidery frame 21. 

[0024] Next, according to the flow chart shown in drawing 1 , the actuation in embroidery encaustic sewing of a sewing 
machine which has the above configuration is explained. 

[0025] In addition, the embroidery pattern to embroider shall already be chosen. And although one embroidery frame 21 
is chosen from from by the operator among two or more embroidery frames 21, to the selected embroidery pattern, the 
selected embroidery frame 21 is too small, and let it be an unsuitable thing. The selected embroidery frame 21 is 
attached in the frame supporter 17. Moreover, since the detection and buttonhole sewing of the magnitude of a 
buttonhole which were formed in processed cloth are held like (S10) and before, they omit the explanation. 
[0026] First, the length of the collapse type lever 34 is adjusted by the operator so that the contact section 36 may 
contact an embroidery frame 21 . Then, if the mode change-over switch 41 is switched to ****** mode by the operator, 
CPU42 will detect that embroidery sewing is performed in SI (SI, YES). Next, CPU42 will memorize the selected 
embroidery pattern, if it distinguishes that the embroidery pattern was chosen (S2, YES) (S3). Then, if an operator 
operates a start stop switch 40 (S4, YES), CPU42 will perform size detection actuation of an embroidery frame 21, 
before starting operation (S5). 

[0027] In the S5, when the embroidery frame 21 detached and attached by the main part 6 of an embroidery machine 
drives in the X-axis positive direction, the collapse type lever 34 is collapsed for the collapse type lever 34 of a lever 
switch 5 in embroidery frame anterior part 21a of an embroidery frame 21, consequently a center electrode 31 contacts 
the before electrode 32, and the location of embroidery frame anterior part 21a of an embroidery frame 21 is detected. 
And when an embroidery frame 21 drives in the X-axis negative direction, the location of embroidery frame posterior 
part 21b of an embroidery frame 21 is similarly detected for the collapse type lever 34 of a lever switch 5 in embroidery 
frame posterior part 21b of an embroidery frame 21 . 

[0028] Thus, the location of embroidery frame anterior part 21a and the location of embroidery frame posterior part 21b 
which were detected are memorized by RAM44, further, the size of an embroidery frame 21 is called for and the class 
of embroidery frame 21 is automatically distinguished by the operation based on those locations (S6). Then, it confirms 
whether to be a thing suitable for sewing of the embroidery pattern as which the embroidery frame 21 was chosen (S7). 
Consequently, it judges with CPU42 being unsuitable to the embroidery pattern as which the class of embroidery frame 
21 was chosen (S7, NO), and CPU42 displays automatically the error message memorized by ROM43 on a liquid 
crystal display 6 (S9). And this sewing machine has stopped until an operator changes selection of an embroidery frame 
21 or an embroidery pattern (S7, NO). 

[0029] Sewing will be started if exchanged for the thing of a class to which an embroidery frame 21 fits an embroidery 
pattern (S7, YES) (S8). 

[0030] Although the size of an embroidery frame 21 was detected in the above-mentioned example from embroidery 
frame anterior part 21a and embroidery frame posterior part 21b, it is also possible from the home position of an 
embroidery frame 21 to detect from one of the two of embroidery frame 21a or embroidery frame posterior part 21b. In 
the above-mentioned example, although the length of the collapse type lever 34 is adjusted by the operator, if it 
constitutes so that it may be automatically shrunken after detecting the size of elongation and an embroidery frame 21 
corresponding to the mode change-over switch 41, the user-friendliness of a sewing machine will become good. 
[003 1] In the above-mentioned example, the configuration of an embroidery frame 21 is a square mostly, if the direction 
parallel to one side is detected, it is constituted possible [ detection of the magnitude of the embroidery frame 21 ], but 
you may constitute so that two or more lay length from which the sense differs may be detected. 
[0032] 

[Effect of the Invention] Since there is no necessity of forming separately the equipment which detects the size of an 
embroidery frame since a buttonhole size detection means also detects the size of an embroidery frame in addition to the 
size of a buttonhole, while the configuration of a sewing machine becomes easy like [ it is ****** from having 
explained above and ] according to this invention, it leads to cost reduction. Furthermore, the utilization factor of a 
buttonhole size detection means is also improving. 

[0033] Moreover, since according to this invention according to claim 2 the information means is constituted so that the 
embroidery pattern chosen with the selected embroidery frame can be embroidered, the sewing mistake is prevented 
beforehand. 
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DRAWINGS 




[Drawin g 1] 
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[Drawin g 3] 
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[Drawing 5] 
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t, tUb©«tfiJE*WS--5 5 ^>©$!I»««»1»«:4j(,»-C 
©HffCcoi^TSiwr*. 

[002 5]^, MHLfcl*llH«tttfR(ca!R3 JVC 
OS *>©<!: T -5. *0T. m&(DMMft 2 10^*6 
-o©W»#2 l*Jf»»«:J:r> *i"C^» 4*5. 

*©^s*ifc!WH»2 1 BSiRSftteMagaatcati/ 

2 l««»3tJ*»17KK»)ftW6tiTl»*. Sfc. HA 
IflittJ&iKSJ-ifcsi** >*-Jl<©*# SOHWRCXsK* 
>*-;HgtUB (S 1 0) . S£3fe©J:5Kfft9tT5©-C 

-e©tftBj*^BS-r-s>. 

[ 0 0 2 6 ] *r. ^SSB3 6 **$lji»#2 1 KHHT S 
<fc5K. pJ®SCU^-3 4©g3*sfMSI#{cJ:-,rSI^ 
3^-5. MOT. Y*m?>Av=f-4 lifiVmglti: 

■o-emmm^- Fcc^^^n-si. cpu42», s 

uc*ji»rWH«i»*it7toti4ct*Haf* (Si. 

YES) . ^tc. CPU42B, 

Ci^WJtSi (S2. YES) . iliR^tl/cJlMS 

«*Kttr* (S3) . e©SL mMhmBikffjhx ^ 

»9 t 40*jaMtT6i (S4. YES) . CPU42 
B. iK*HHTS©Kjfe£-3T*MH*2 
W»f¥*ff9 (S5) . 

[002 7] -€-©S 5 (Cfeivcut, $lj«l^*ft6 
$nfc$9iSI#2 l*s. XHiE»rtICcett3*i*C4tcj: 
0. WN'-^-f 9^5©nJffiKU^*-3 4*J$iJiHt#2 1 
©$'Ji8l#mg|!2 laKS/cO. "SJSBC U/t- 3 4 *ipj@ 
Sft. ^-©^S. **m^3 l*5mrmfiS3 2K:gML. 
$>M^2 1 ©$!li|»fti?SiJ2 1 a©(ig*s«iai§n-5„ •€■ 

it, mmW2 i*i. xHft^risjtcigaiisn-scitcfc 
©w«»a»2 1 bec^fco. mmw2 imm&msz 

2 1 b©ffig*i[m«CC«IW§<aS. 
[0028] C©£ 9(CHtt3hfcHtttttttt2 1 a© 



(4) 



1 9 88 0 



ft, HK*ft£©tiSK:«-3<ifSI?K:J: i ^ $ij«f^2 1 
SftS (S6) „ m^r. jpiJJ»#2 l*5jl!R3n/c$ij!B! 

^©ai>fc®o/c *>©*>§*>* (s 

7) . CODSSiH, CPU42tt 9m»2 1 ©ffiffi^iS 

w.ztiwmwmK.T^-e&ztymi, (s 7. n 

O) . CPU4 2*5ROM4 3«:fete3nf<:X7-y v 
■fe-^^*^g6«:a«je«3K:^7STS (S9) . 

•e-t-c, itmmmmm i*>b<«. $q8t$8©i8iR io 

£^IS*-C. C<D5-»Wf?±l/tt,>£ (S7, N 
O) . 

[0029] mm&2 i mwtmmicmtzj: s &&» 

©*>©i^?n5 4 (S7. YES). iSIS*«pg^3 

w (S8). 

[0030] ±iE5S*60fCtt. f"JiSI#2 1 (DIM X?:, 

MMttitrtf 2 1 &tmmmm2 i b io^miw 

$(J8J#2 l©JHjSffiB*»&. $'JSI#2 1 aS/ttt. 
mt&2 1 b©jt**>6^m-r*C<«:4>pJtlr*S 0 ± 
«3WfcWC*Hr»"Ctt. nJ®^U^'-3 4CDSS*H'P*^ 20 
JCfc'oTBWS *- FWIM-f 9 9-4 1 K»IS 

[003 1 ] ±!B**feWC:tel>-Ctt t $ljjffi#2 1 ©J&tK 

tf. *<OMW&2 l©*#<**tfcffloJ^tcfll»iS;*ftTl,> 
S**. fa£©J?ft£1*IWjfa©:g3£lfcait-£<fc5K« 

[0 032] 30 

[ fPJ©$&ifi ] «±«qi§ o it c t *> 6 Hj*>ft «t 5 tc . # * 



ia«:oft*s$. hk:, #*>*-;n»--fX*W#R®*J 
[0 03 3 ] MOT2ette43M!lcJ:til*. s 

[HiB©tt*&Bi9n 

[si] m\u.*mmwv>cp\)v>MYt*m-?y 
+ - h 

[B 2 ] B 2 «*3l*feW© 5 ^>##©fl-H#JiS*ijVr 
iEHB-CAS. 

[B3] @3B^ttfNOU^-^-{ 5?oar*5. 

[ h 4 ] b 4 «*^iswi©$ija^g**t>-r sjhjb-c* 
s. 

[B 5 ] B 5 B*jOt«©««Wate!E*5%-i-^o ? *B 

[h 6 ] b 6 u^&wmm&*mttmm~c& 
s. 

[^©SftBJ] 
5 l/^-^-f;-? 
6 

2 1 

2 1 a * U^BuSP 

2 1 b 

3 1 cp&WM 
3 2 BtT^S 

33 f&m® 



[B2] 



[14] 




C5) 



^^6-3 1 9 88 0 




(6) 



ftffl¥-6-3 1 9 88 0 
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[B6] 




6* ft 



